Abstract This paper has compared the legal frameworks supporting water management in Europe and China, with special focus on integrated river basin management (IRBM) to identify synergies and opportunities in policymaking and implementation. The research shows that China has committed to the efficient management of water resources through various policy tools during the current period. This commitment, however, has often been interrupted and distorted by politics, resulting in the neglect of socioeconomic and environmental priorities. The European legal framework supporting water management underwent a complex and lengthy development, but with the adoption of the Water Framework Directive provides a policy model on which to develop an integrated and sustainable approach to river basin management, elements of which may help to meet the demands of the emerging 21 st century Chinese society on these critical natural resources.
INTRODUCTION
Through this paper the authors make a comparison between European and Chinese legal frameworks supporting water management, especially focusing on integrated river basin management, to identify differences and find common ground. In this paper integrated river basin management can be defined as a "process of coordinating conservation, management and development of water, land and related resources across sectors within a given river basin, in order to maximise the economic and social benefits derived from water resources in an equitable manner while preserving and, where necessary, restoring freshwater ecosystems." (GWP 2000) .
Many of the world"s rivers are endangered by over abstraction, pollution and unsustainable development. Major floods and droughts have caused extreme problems and brought calls for action, especially in a changing environment. Rivers cross national and international boundaries and decisions taken upstream impact users further down. Both in Europe and China, considerable efforts have been made to improve the quality of major rivers, such as the Danube and the Rhine in Europe (Wouters & IWLRI KAR team 2004; Pratt et al. 2005; Schmedtje & Weller 2005; Mohaupt et al. 2007; Szilá gyi et al. 2008) and the Yangtze and the Yellow rivers in China (Ke 1998; Shen 2004; Cao & Li 2005) . This has promoted the development of policy and legal instruments to facilitate integrated river basin management of these essential and fragile natural resources.
There is some synergy between the issues faced in managing the European trans-national rivers and Chinese trans-provincial rivers. Both require flexible management and legal instruments that can operate at a number of institutional levels, but provide certainty of outcome, whilst allowing local flexibility and ownership of the improvement measures that are necessary. Sustainable growth and development must be accommodated within the capacity of the rivers to maintain healthy ecosystems. However, common and equitable environmental objectives must be set and enforced at the river basin level, along with realistic timetables for achievement and milestones with which to judge progress.
China and Europe have been developing river management and legal frameworks for many years, usually in response to specific single issue problems or incidents. Consequently the basic legislation tends to be fragmented, implementation is by different institutions that may not communicate effectively, and environmental monitoring, regulation and enforcement is variable, and in some cases nonexistent.
The development of water management practices and framework legislation can help to draw the existing policy and legal infrastructure together to provide a platform for truly integrated river basin management. It is important that a lead organisation is nominated to co-ordinate and ensure that objectives are met and that appropriate programmes are in place to protect and improve the rivers (Chave 2001) .
The European Union and Water Management
The EU as shown in Figure 1 embraces 27 countries and 490 million people. Members of this family of European countries are committed to working together for peace and prosperity. The countries that make up the EU (its "member states") remain independent sovereign nations but they pool their sovereignty in order to gain a strength and world influence that none of them could attain independently. Its member states have set up common institutions to which they delegate some of their sovereignty so that decisions on specific matters of joint interest can be made democratically at European level. Europe"s legal framework supporting water management is centered on the Water Framework Directive (EP & CEU 2000) . It introduces new ways of protecting and improving rivers, lakes, groundwater, estuaries and coastal waters (Bi 1999; Chave 2001; Riley & Tyson 2006) and provides a structure to enable European countries to develop a sustainable future for their natural waters (Vicory et al. 2003; Pratt et al. 2005) . The emphasis is on promoting aquatic environments that support balanced plant and animal communities (Bi 1999) . Healthy ecosystems indicate that good quality water is available for human use. Well planned use of these natural resources makes certain that a balance is struck between socio-economic requirements and environmental needs and ensures that high quality water is made available for drinking water, industry and agricultural and recreational use. In addition, the adoption of integrated river basin planning provides an opportunity to address other challenges such as climate change (Ter Heerdt et al. 2007) , sustainable development and other water-based activities in a more strategic and integrated manner (Kallis & Butler 2001; Blomqvist 2004; Van Griensven & Vanrolleghem 2006; Arheimer et al. 2007 ).
This approach to water management is one of the most important systems of legislation passed by the European Union to date. It demonstrates that the EU is not only an 'Economic Union' but a Union that guides its member states toward a sustainable and healthy environment with particular regard to its management and use of water resources (Franceys 2006; Van Engelen et al. 2008) .
Each EU country has its own language, legislation, government, organisation and culture. Differences over the sharing of common water bodies are thus unavoidable (see Figure 1 ). In the past, disputes over water use, water pollution and degradation of the water resources had become a major concern in Europe. For example, the Rhine River was considered the sewer of Europe, with the Netherlands becoming a recipient of neighbouring countries' waste water. As a result of European legislation, and collaboration between different governments and organisations, fresh water salmon which could not survive in the polluted Rhine River have now returned.
Europe"s water management system evolved in a piecemeal way over many centuries in response to social and economic pressures and some major incidents, including the Sandos disaster in1986, following a fire in a chemical factory that heavily polluted the river Rhine through many adjoining countries, jeopardising water supplies and public health. The International Commission for the Protection of the Rhine was set up in 1963, the first true multinational river basin initiative in Europe (ICPR 1999) . These principles were extended and other examples of best practice, scientific, technical and legal were drawn together from other Member States. EC Directives such as the Dangerous Substances Directive, (CEC 1976a) and the Urban Wastewater Treatment Directive (CEC 1991a) pressed common pollution control agendas across member states. Following a long process of discussion and collaboration between and within the 27 member states and bordering nations the Water Framework Directive was developed and adopted in 2000. It is a true demonstration of a democratic process which, though lengthy, has provided the EU member states with a firm piece of legislation to guarantee that waters will be used sustainably and will maintain a good environmental status in the years to come (Holzwarth 2002; De Toffol et al. 2005) .
Equally important, it is a piece of legislation that brings nations, governments, organisations and people together to discuss their differences, work out their commonalities and work out the right mechanisms to bring Europe's water environment up to a standard not only for the needs of human beings but also for Europe's natural ecosystems, now and in the future.
China and Water Management
China has more than 1.3 billion people and is composed by 34 province-level divisions (i.e. province, autonomous region, municipality and special administrative region) spreading over numerous river basins as shown in Figure 2 , half of which have populations greater than 30 million people (NSB 2007) . Differences in opinion over the sharing of common water bodies are thus unavoidable. During the past 20 years and along with rapid economic growth, disputes over water use, water pollution and degradation of water resources had become a major national concern. The Yellow River, for example, which provides the water resource to the nine bordering provinces of over 100 million people, catastrophically dried up for 226 days in 1997 (YRCC 1998) This extreme event has driven Chinese water authorities to reflect on their traditional water management practices and put great emphasis on integrating river basin management to secure economic development in the Yellow River basin and keep the river healthy (Li 2005) . China"s legal framework supporting water management developed over centuries, with the emphasis on securing water resources and flood defence. This has accelerated considerably in the past 10 years to meet the needs of her rapid economic and social development. It followed discussion and collaboration among relevant ministries to produce central level legislation or within the bordering provincial governments and basin authorities for provincial level legislation. The process lasted more than 50 years. It demonstrates a centralized top-down process and provides the relevant parties a set of legal documents to guarantee rational water development and management at basin level.
In both pre-modern and modern times, China has seen great achievements in river basin management, utilising the power of centralized governance and sophisticated administrative tools. A thousand years of water governance has established an administrative system with significant strategic capability (Yao 2006) . This legacy, if properly studied and understood, will be of great value in future efforts to achieve the sustainable development of these critical river systems.
Since 2000, river basin management has held a high position in China"s legal framework supporting water management at national level (Ke 1998; Ruan et al. 2001; Zhang 2004) In 2008, the Chinese Government set the key objectives of water policy as strengthening river basin management, accelerating the building of water conservancy projects and developing water supplies in rural areas to provide safe drinking water for another 32 million people (Wen 2008a) . As signatory of the Millennium Declaration (UN 2000) , China is committed to the UN Millennium Development Goal of halving the number of people without access to safe drinking water by 2015. This commitment was reaffirmed in 2008 (Wen 2008b) .
LEGAL SETTING

Europe's Legal Framework Supporting Water Management
The EU deals with a wide range of issues of direct importance in the everyday life of European citizens. Europe is a continent with many different traditions and languages, but also with shared values such as democracy, freedom and social justice. The EU defends these values. It fosters cooperation among the peoples of Europe, promoting unity while preserving diversity and ensuring that decisions are taken as closely as possible to the citizens.
To make these things happen, EU countries set up bodies to run the EU and adopt its legislation. The main ones are: The EU Parliament and Council have passed a number of legal instruments, or directives, to ensure common approaches to a wide range of important issues for European society. Water is a key area of common interest with specific benefits, especially where pollution and environmental impacts cross Member State boundaries. The EU has built up Europe"s legal framework supporting water management, composed of the Water Framework Directive and a number of daughter directives and water related directives as listed in Table 1 . These directives are mandatory within each member state. Within the EU, member states maintain their own sovereignty, and have individually developed their own legislation for environmental protection, over many years, in some cases exceeding the requirements of the EU. The primary legislation and pollution control powers in member states may be used to implement the EU directive. For example, laws requiring permits to regulate discharges from industrial and municipal processes may be used to achieve the objectives set out in the directive. In other cases, new legislation may be required.
The European Directives must be transposed into the domestic legislation of each member state and the directive will usually specify the time period for this to be completed. In the case of the EU WFD this was 2003, three years after ratification. Member states were also required to provide detailed maps defining river basins, some of which were international and required cooperation to develop and agree.
The EU has developed the concept of Competent Authorities responsible for implementation of EU Directives. This is to ensure clear accountability for delivering the Directive and the associated river basin management actions. Competent Authorities are nominated by Member States to implement the legislation and to deliver the requirements of directives. They are accountable to national Ministers for this delivery and the public is also clear where responsibility lies. Funding arrangements to deliver the Directive are also made to the Competent Authority. In England the Environment Agency is the Competent Authority and equivalent governmental organisations are nominated in other Member States.
Reporting progress on the implementation of the directive is a duty of each member state and the EU has set up a formal committee to receive these reports and to advise on sanctions, should any member state fail to report or implement the directive in line with the timetable.
China's Legal Framework Supporting Water Management
China"s legal framework supporting water management is categorized below with descending legal power:  China"s Constitution  Laws promulgated by the Chinese National People"s Congress  Decrees issued by the State Council  Provincial regulations and rules issued by provincial people"s congress or ministerial regulations and rules issued by ministries and commissions under the State Council,  Local regulations and rules issued by prefectural people"s congress (including provincial capitals and cities at prefectural level) as approved by the State Council  Methods and ordinances issued by governments under provincial levels The China"s legal framework supporting water management is centered on the Water Law (NPC 2002a) and includes the water related laws and secondary legislation like regulation and provisions as listed in Table 2 . 
IRBM IN EUROPE AND CHINA
Core of Europe's Legal Framework
Europe"s legal framework supporting water management, centering on the Water Framework Directive is an important policy initiative to set a common approach to the management and protection of all waters in Europe, including rivers, lakes, groundwater, estuaries and coastal waters. The overall aims of the system are to:
 reduce pollution, prevent deterioration and improve the condition of aquatic ecosystems including wetlands;  promote the sustainable use of water;  reduce pollution by hazardous substances;  progressively reduce the pollution of groundwater;
 reduce the effects of floods and droughts.
Reducing pollution by hazardous substances, and progressively reducing the pollution of groundwater, are the subject of related Daughter Directives. The Flooding aspects have been progressed through a Floods Directive, adopted by the EU in 2007 (EP & CEU 2007) The key objective of the Europe"s legal framework supporting water management is to aim to achieve good water status for all waters in Europe by 2015. Chave (2001) outlines the key water policy principles, arising from the EU Council of Ministers in 1995 which have been embodied in Europe"s legal framework for water management and are included in the preamble text. They form a useful overview of the key issues which have been addressed. The majority are directly relevant to the Chinese or other international situations.
 Adopt a high level of protection: In the context of water management means ensuring that water resources and their associated ecosystems receive protection against pollution and deterioration. This has led to the adoption of ecological objectives as the key outcome of Europe"s legal framework supporting water management for water management.  Adopt the "precautionary principle": The precautionary principle is generally defined as per the Rio Declaration of 1992 'Where there are threats of serious or irreversible environmental damage, lack of full scientific certainty shall not be used as a reason for postponing cost effective measures to prevent environmental degradation.' (UN 1992)  Take preventative action: Prevention is better than cure. Pollution of the aquatic environment should be avoided by taking steps to prevent the entry of polluting matter in order to avoid potentially long term and expensive remediation.  Deal with pollution at source: If a polluting situation is identified, the source of pollution should be addressed rather than dealing with the problem at a later stage.  Adopt the "polluter pays principle": The polluter should in general bear the cost of pollution prevention, control and remediation.  Use available scientific and technical data. To make informed decisions in the water sector and apply the best available techniques for prevention and treatment of water problems. Commonly known as "evidence based policymaking".  Take account of the variability of water and environmental conditions in the regions of the Community. An acknowledgement of the need for flexibility to avoid the imposition of inappropriate and unnecessarily strict standards and allow for regionally specific problems.  Take account of costs and benefits: The development of a cost effective strategy through the use of regulations and standards, new technology and pricing and market based initiatives.  See water policy as a contributory element of a balanced and stable economy:
Environmental protection is increasingly seen as a key and integral component of a sustainable and balanced economy. It should not be seen as an inhibitor to economic growth but as an essential part of this. The full economic costs, including environmental costs, must be taken into account in development plans.  Recognise the need for international collaboration: Air, land and water issues are rarely confined to a single geographic entity. River basins often cross international boundaries and need coordinated and combined actions to address.
 Adopt the principle of subsidiary: Measures that can be undertaken more effectively at Member State level should not be undertaken at community level.  Outcome Based Regulation: Europe"s legal framework supporting water management centering on the WFD provides a basis for Member States to achieve agreed and common environmental outcomes, such as good status, by a set time.
Environmental outcomes refer to the overall results of the process, not the process itself. Thus the system is not prescriptive about the process, or "how" the outcomes are achieved. The system is designed for devolved implementation and facilitating attainment of the outcomes in the most cost effective way, and in alignment with public requirements.  The Combined Approach to Regulation, involving; emission control, environmental standards and the principle of "no deterioration". Europe"s legal framework supporting water management utilises a combination of regulatory approaches to ensure that the agreed objectives are achieved. Emission controls for point source pollution from industrial processes which, combined with Best Available Technology (BAT) approach, control pollution at source. Environmental Standards are also set within the receiving water body to protect the river and ensure that the ecosystems, or human uses, are protected. The environmental standards must be met and in order to comply with these, emission permits must be fully protective. One further measure is the concept of "no deterioration". This means that the quality of the emissions and/or the receiving environment must be maintained or improved. Protective "no deterioration" measures can be set for both the emission of pollutants from industry and to protect the receiving waters. These are written to ensure that any new pollution control measures do not cause unforeseen, or consequential, reductions in the quality of effluents or the receiving waters.  Risk Assessment -assessing major influences: The requirement to take action under the Europe"s legal framework supporting water management is based on a structured risk assessment of the pressures and impacts within river basins. Action is required where there is a failure, or a risk of failure, of achieving the objectives by 2015. Where objectives are already achieved and there is no risk of future failure, then no action is expected other than to monitor background changes to the risk. Monitoring programmes are targeted to assess these risks and focus on known pressures within a river basin. In this way scarce resources are optimised to solve problems and to make real improvements.  Six Year Planning Cycles and Clear Timetable: It is recognised that strategic water planning is a long term process and plans need to span between 25 and 30 years. However, within these strategic plans an implementation and review cycle of about 6 years is necessary to make progress and to drive improvements. This provides industry and the public sector with a reasonable lead time to make investment and to install pollution reduction and control equipment and processes. It also recognises that adjustments need to be made in a progressive way, informing and amending the next 6 year period.
Integrating water management and environmental protection is taken as a part of other sectoral policies. Integration is a key concept within Europe"s water management system. It is recognised that in order to undertake river basin management effectively then multi-disciplinary approaches are needed. Ideally, these disciplines would be under the responsibility of a single organisation (often the Competent Authority), but if this is not possible then close partnerships must be developed to ensure co-ordinated planning and delivery. Integration principles are adapted (EC 2003) as outlined below:
 Integration of environmental objectives, combining quantity, quality, ecological and quantity objectives for protecting highly valuable aquatic ecosystems and ensuring a general good status of other waters;  Integration of all water resources, combining fresh surface water and groundwater bodies, wetlands, coastal water resources at the river basin scale;  Integration of all water uses, functions and values into a common policy framework, i.e. investigating water for the environment, water for health and human consumption, water for economic sectors, transport, leisure, water as a social good;  Integration of disciplines, analyses and expertise, combining hydrology, hydraulics, ecology, chemistry, soil sciences, technology engineering and economics to assess current pressures and impacts on water resources and identify measures for achieving the environmental objectives of the Directive in the most cost-effective manner;  Integration of water legislation into a common and coherent framework. The requirements of some old water legislation (e.g. the Freshwater Fish Directive) have been reformulated in the Water Framework Directive to meet modern ecological thinking. After a transitional period, these old Directives will be repealed. Other pieces of legislation (e.g. the Nitrates Directive and the Urban Wastewater Treatment Directive) must be co-ordinated in river basin management plans where they form the basis of the programmes of measures;  Integration of all significant management and ecological aspects relevant to sustainable river basin planning including those which are beyond the scope of the Water Framework Directive such as flood protection and prevention;  Integration of a wide range of measures, including pricing and economic and financial instruments, in a common management approach for achieving the environmental objectives of the Directive. Programmes of measures are defined in River Basin Management Plans developed for each river basin district;  Integration of stakeholders and the civil society in decision making, by promoting transparency and information to the public, and by offering a unique opportunity for involving stakeholders in the development of river basin management plans;  Integration of different decision-making levels that influence water resources and water status, that is, local, regional or national, for an effective management of all waters; and  Integration of water management from different Member States for river basins shared by several countries, existing and/or future Member States of the European Union.
These combined with a clear timetable allows the Government, Competent Authorities, industry and the public to have a clear view of what is happening and when. It specifies clear decision points and allows consultation and public engagement at known points in its implementation. 
IRBM adopted in China
As shown in Table 2 , the Chinese central government has established a legal framework supporting water management relating to river basin management. It purports to 1) undertake the rational development, utilisation, saving and protection of water resources; 2) prevent and control water disasters; and 3) conduct the sustainable use of water resources.
China"s legal framework for water management reflects current thinking on IRBM. It enshrines the principles that everyone should have access to safe water and that water conservation and environmental protection are a priority, and it focuses on four topics: water allocation, rights and permits; river basin management; water use efficiency and conservation; and protection of water resources from pollution. It provides a legal environment for IRBM. Based upon this law, China"s water policy has been shifted from development towards management. It makes reference to integration principles and instruments. The key features of China"s water management policy in supporting IRBM are listed below.
 Ownership of water: The state ownership of water is defined in the Constitution. The Chinese State Council holds the ownership for the Central Government. Thus provincial and lower level governments implement water administration as authorized by the Central Government.  Management and administration: The system of management and administration of water in China has two major features, Firstly, the combination of river basin administration and administrative division administration; and secondly the administration by level implemented by water authorities from central to county level. China"s legal framework supporting water management adheres to subsidiarity and assigns functions and responsibilities to the appropriate levels of government. Under the Ministry of Water Resources, there are seven river basin commissions (RBC) each covering a number of provinces. The RBCs have the responsibilities of river basin planning, flood control, water resources allocation, water resources protection, soil conservation, water drawing permission, and management of construction projects financed by the Central Government.  Planning and priorities for allocation of water resources: Planning elements cover national strategic planning, river basin planning, regional planning, and also the mid-and-long term plan for the demand and supply of water. Water allocation plans should be formulated in line with river basin plans and plans for the demand and supply of water. An annual water allocation plan is made, based on water allocation plan and forecast of water availability. Top priority in allocation is given to domestic water use, and prioritizing is not made for other uses, except in arid and semi-arid areas where ecological needs should be fully considered.  Water permitting: Wastewater discharge permitting is not included in the Water Law, but implemented by the Environmental Protection Bureau (presently Ministry of Environmental Protection) as provided for in other laws. Specific procedures for the issuing of water permit are given in State Council decrees.  Value and cost of water: Water resources fees (abstraction charges) and charges for supply of water are the two main economic instruments for water administration in China. The State Council shall issue separate decrees for the determination and management of water resources fee and charge of water supply.  Conservation and protection: Water conservation and protection of ecology and environment are a focus of the Water Law, with the provisions specifying requirements for urban, industrial, rural and domestic water uses, respectively.  Setting of the framework for managing floods, preventing and mitigating damages, preserving the safety of people"s lives and property, and ensuring that flood prevention is integrated into the national planning process.  Provision of the spread of urban wastewater treatment; It establishes the framework for industrial and municipal discharge pollution controls and charges.  Protection and improvement of the marine environment, conservation of marine resources and pollution damage prevention, including from land-based sources: It requires that environmental protection and river management departments (at all government levels) work to prevent rivers from being polluted, so as to ensure the good quality of waters emptying into the sea. It also requires that the competent State Administrative Department in charge of marine affairs works to prevent the marine environment from being damaged by over-fishing or pollution.
CONCLUDING REMARKS
China's Approach to Water Management
Although China"s legal framework and water policy broadly reflect current thinking on IRBM it tends to concentrate on the primary mechanisms and processes to effect the management and protection of waters, rather than focussing on outcomes. This reflects the current social expectations and emphasis on growth, rather than environment, tourism and recreation. It is apparent that rapid economic development has brought new issues in river basins to the forefront. To some extent it is in the implementation of IRBM on the ground that China faces many challenges. Problems include an unfavourable legislative environment for river basin management, no clear assignment of responsibilities for various government ministries and agencies, a lack of effective mechanisms for cross-sectoral and trans-jurisdictional coordination, no clear basin-wide policy structures and systems, no clear legal authority for river basin master plans and only a low level of stakeholder and public participation in river basin management. Conventional water governance will find it hard to adapt to solve the increasing basin-wide challenges as China's economy continues its fast development.
Basin-wide problems in China are more complex than those in any other part of the world at a similar level of development. Of the many IRBM issues, cross-sectoral and trans-jurisdictional coordination is the most crucial. It will be impossible to solve complicated water issues by a sole sector or through a single river basin organization, technology or policy. The existing river basin management system is not suitable for the new situation. The IRBM concept needs to bring a more integrated approach and increased stakeholder and public participation in river basin management. Yet implementing IRBM, even in developed countries, is no easy task, and still developing China is no exception. To move from conventional water governance to IRBM will mean overcoming many far-reaching and complex issues such as those noted above.
Legislation is crucial to enable IRBM, yet in China"s legal framework supporting water management there are no laws addressing water use, water pollution control and ecological conservation in an integrated fashion at the river basin level. Some key legal documents related to IRBM have been established under existing laws and regulations, but since these legal documents were developed under a sectoral framework, or by different administrative authorities, they act as a hindrance to the development of an IRBM system. Some modest achievements have been made in legislation with respect to river basin management. One of the best practices is the amendment of the Water Law 1988 by the National People"s Congress in 2002 (NPC 2002a), which represented a significant improvement to guiding principles, administrative systems, methods and legislative approaches. In defining IRBM and the duties and obligations of relevant stakeholders, it improved the administrative structure for water resources and also officially recognized the legal status of river basin organizations. The administrative structure for water resources was revised to become "a system, adopted by the state, of integrating river basin management with management of water resources in administrative regions". This revised administrative structure for water resources not only contributes to the integrated allocation and utilization of water resources, especially water quantity, it also recognizes the legal status of river basin organizations and delegates supervisory powers, which is consistent with the practice of water management according to the physical geographic unit of a river basin.
China has a good legal framework supporting water management when compared with many other nations. This centres on the Water Law (NPC 2002a) which accommodates the general principles of how to manage river basins in China.
However there is a problem with poor implementation. Poorly implementing the legal framework supporting water management continues to put China"s water assets in serious danger, and raises questions about the state"s capacity to tackle water problems.
China's water management system demonstrates a renewed focus on integrated river basin management. There are some signs of a deeper shift in China's approach from fragmented to integrated management. This paper develops a new path to river basin management, optimising Chinese characteristics, whilst utilising key elements learnt from the experience the EU WFD. It emphasises that reformation of China"s legal framework supporting water management should be long-term in outlook, progressive, focused and ambitious and that the reform should proceed according to the specific characteristics of the economic transformation process.
Europe"s water management system is a complex and ambitious initiative that should bring social, economic and environmental benefits to the shared aquatic resources across all Member States (Myšiak & Sigel 2005) . The draft River Basin plans are now available for consultation and will provide an indication of the size of the task and the commitment to meet the objectives by 2015. There will be conflicting technical, economic and political issues to overcome but in a changing climate the case for a sustainable water environment is clear. In view of this, China should go on to explicitly call for the integration of river basin management with environmental protection, and economic and social development; this is identified as the best way to ward off future damage to water. The authors advocate the formulation of an integrated legal framework supporting water management, and call for water related concerns to permeate into every environmental, economic and social domain.
In comparison with Europe, it is equally clear that fundamental change is needed in integration and coordination with other policy areas, including production, land, urban and rural development and the environment. Through this integration, a new perspective and path can be forged for integrated river basin management in China.
Whilst it would not be helpful to expect China to duplicate the European system, there may be key elements that are useful for incorporation into future water policy or to improve the implementation of existing policy.
The Way Forward -Opportunities for Knowledge Exchange
Europe"s water management system develops a number of key principles of integrated water management and provides a legal and management platform for their application across the major river basins in Europe. In many ways this is a very ambitious programme that should allow a major step forward in integrated environmental management to take place to meet the needs of a modern European society. There have been political and technical problems in adopting this in Europe which are being overcome in a systematic way. The EU WFD accommodates this by setting clear timetables and providing three planning cycles to meet the outcomes, over a 30 year period. Many of the EU principles could be applied to the Chinese situation and the concept of a "framework directive" may suit the diverse needs of China"s many and varied regions and provinces.
China is making significant progress and a number of the legal instruments are in place to allow sustainable management of river basins. The emphasis to date has been on water quantity, flood defence and hydropower. Economic growth has been the overriding influence at the provincial and local level and application and enforcement of the water laws is weak, unless specific incidents occur. The Yellow River and Yangtze River Commissions, operate a river master planning process, guiding/determining the provincial water development. However, actions are not truly integrated and take up by the provinces is variable. More emphasis needs to be made on water quality, pollution prevention and control and on setting and adhering to human health and ecological objectives and standards.
The authors identify the following key elements of Europe"s legal framework supporting water management as being directly relevant to China and which may bring benefits to society and the environment.
 Devolved implementation: There are similarities between the EU with its individual member states, varied cultures and languages, social and economic issues and geographic size. The concept of a framework directive, setting a broad policy framework, timetable, and outcomes, but allowing devolved implementation and the most cost effective and local methods for achievement may well suit China, and indeed complements the master planning process.  Policy and regulatory integration: Better implementation of truly integrated river basin management could be achieved in China if the co-ordination of the administrative organisations could be improved. As shown in Table 1 , there are a number of ministries and bureaus involved in China"s water policy, and this complexity has caused the fragmentation of responsibilities. Conflicts between ministries over policymaking and implementation often take place, resulting in unclear definitions of accountability. This can create a policy vacuum in which it is difficult to enforce the laws on water pollution control, and the allocation of water to urban and rural water users. The complicated mechanisms created by different water management departments often lead to inconsistent policy and implementation at national and local levels.  The combined approach to regulation: As with many nations the setting of fixed emission standards is often used as the first, and essential, step to bringing gross pollution under control. However, the combined approach facilitated by the Europe"s legal framework supporting water management offers greater flexibility and customisation of regulatory effort to optimise environmental needs. When tackling diffuse pollution from rural and urban sources innovative approaches will be needed, using a wide range of regulatory and financial tools.  Set timetable: Europe"s water management system sets a clear timetable for action by member states and also outlines reporting deadlines and checkpoints with which to assess progress. It also acknowledges that environmental protection and improvement takes time. Industry and administrations need clear lead times with which to make investment and the six year review period provides a reasonable timescale.  Ecological objectives: Europe"s water management system sets good ecological status as its primary goal. This has been developed on the premise that healthy ecosystems are the best indicator of a healthy aquatic environment. These require biological monitoring programmes to establish the most appropriate indicator, or set of indicators for a given aquatic environment. It is normal to convey these monitoring results into indexes of environmental quality so that compliance against targets can be assessed. It is suggested that China will need to develop ecological indicators for its own aquatic environments, but some of the work done in Europe and elsewhere may transfer and make this task easier to set up.  Economic evaluation: The role of economic analysis to assist decision making in river basin management is clear. A number of economic principles are incorporated into Europe"s water management system including, the polluter-pays principle, economic approaches and tools (e.g. cost-effectiveness analysis) and instruments (e.g. water pricing). Overall, the economic analysis is a process of providing valuable information to aid decision-making, it does not take the decision. Economic analysis provides a source of information of interest to stakeholders and the public. The use of economic analysis to aid decision making is at an early stage of development in China, especially the development of a view on the economic benefits of an enhanced environment to public health, business, tourism and sustainable development.  Public participation: In Europe public participation in environmental decision making has been increasing. The benefits of public ownership of environmental issues and solutions are now recognised and methods of engagement, participation and partnership are being developed and improved. There is still a considerable way to go before a balance is achieved and some member states are further ahead than others.  Public participation in China"s water policymaking and implementation was ignored and discouraged by the government until the mid 1990s. Although the Chinese Environmental Impact Assessment (EIA) Law (NPC 2002b) allows the public to have access to EIA reports, it seems that local Environmental Protection Bureaus (EPBs) are reluctant to reveal the reports to the public. This lack of public participation in environmental policy has weakened the legitimacy of the authorities" law enforcement and triggered public resistance, led by environmental NGOs.  Simplification: There is an increasing realisation by governments around the world, including China, that legal structure and regulation progressively becomes over complex and overlapping and may not be suitable for the present needs. We are seeing regulatory simplification initiatives in many countries to reduce the burden on industry, provide clarity and to focus on outcomes rather than process. Europe"s water management system is providing a unique opportunity for simplification and repeal of a number of obsolete directives which it supersedes; a total of seven Directives are to be repealed once the Directive is in place.
Lessons can be learnt from Europe. Europe made some fundamental mistakes, and experienced a number of environmental disasters, during phases of rapid industrial development. These have been very expensive and difficult to rectify. Two main lessons emerge, firstly that it is significantly more expensive to remediate environmental damage than to prevent it. Secondly, producing cheap goods at the expense of the environment is not sustainable. Industry should take into account the true external costs of production including an assessment of environmental impacts. If these issues can be taken into account early in the development of modern China it is possible that the vital water resources in China"s river basins may reach a state that is both sustainable and environmentally sound for its people and neighbouring countries.
Europe"s water management system is innovative and is aimed at maintaining and improving river basins to meet the sophisticated demands of a 21 st century society.
Most commentators believe that it is conceptually the correct approach, but others think that it may be too complex and that significant changes in behaviour will be needed to fully implement and optimise environmental outcomes. China still needs to overcome some gross over abstraction and pollution issues, but the majority of the principal water management concepts apply. By developing and adhering to the principles of integrated river basin management, and adapting them to meet the emerging needs of Chinese society, China can reduce the risks to the natural environment and enhance the benefits for current and future generations.
